TERT regulates cell survival independent of telomerase enzymatic activity.
Human telomerase reverse transcriptase (hTERT), the catalytic subunit of telomerase, plays a pivotal role in the maintenance of telomeres and cell proliferation. Here we report that down-regulation of hTERT induces apoptosis independently of telomerase enzymatic activity in human breast cancer cells. Expression of a hTERT mutant lacking telomerase activity rescues the cells with lowered telomerase without inducing cell death. With similar patterns of subcellular distribution to that of the tumor suppressor protein p53 during mitosis, hTERT interacts with p53 and poly(ADP-ribose) polymerase (PARP). Decreasing p53 expression in intact cells worsens, and increasing p53 prevents, cell death induced by lowering hTERT. Thus, hTERT maintains cell survival and proliferation via both telomerase enzymatic activity-dependent telomere lengthening and enzymatic activity-independent intermolecular interactions involving p53 and PARP.